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Abstract 
The objective of this paper is to show that the great inducer of R&D in the world is the large company and this fact is 
an important issue for Latin American countries because this continent has a small number of really large companies. 
Despite representing approximately 8.5% of the world population, Latin America  as a whole, corresponds to 1.2% of 
the total invested globally in Research and Technology. In other words in 2011 the world invested 1.4 trillion dollars 
and Latin America as a whole only 17 billion dollars. In other important countries these figures are invested mostly 
by large companies  such as the USA that has 27 % of the 500 largest companies in the world and is responsible for 
33 % of the world expenditure in R&D and has more than 50 % of the total patents registered in USPTO- United 
State patent Trade Office. 
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1. Introduction 
 
Joseph Schumpeter had mentioned in 1909 that small companies were more inventive than large  
ones but he later reversed this and  in 1942 he  said  that large companies have  greater incentive to invest 
in new products  because they can sell them to more people and reap greater rewards more quickly. He 
added that in a competitive market, inventions are quickly imitated,   therefore a small inventor’s 
investment often fails to pay off. 
  More than 35 years ago Galbraith (1978) pointed to the fact that the large companies were 
always increasing their supremacy and power over the economy because they have the conditions to 
sustain the expenses demanded by innovation. “The small company does not have the conditions to 
sustain the expenses demanded by innovation” said Galbraith in “The New Industrial State”. In his ironic 
and didactic way of analyzing the large problems of the economy, Galbraith would say that the enemy of 
the market system was not ideology but the engineer. As he was increasingly working in favor of the 
large companies and generating innovations in processes and  products that contributed  more to increase 
the difference between the large and the small companies. In all of his books Galbraith emphasized the 
advantages of a large organization: “The large organization can tolerate the uncertainty of the market, 
which a smaller company cannot do…All, with the exception of the pathologically romantic, now 
recognize that this is not the era of the small ones”. 
 
More recently Stiglitz (2003), Nobel Prize of Economy in 2001, explained somewhat more the 
reasons why technological innovation is increasingly a subject restricted to the large company. When he 
commented on the proximity between technological change and imperfect competition Stiglitz pointed 
out 4 reasons that made it difficult for the small companies to generate technology: “First, so that the 
expenditures with research and development can be compensated, and thereby stimulate innovation, the 
inventions are protected by competition through patents. Patents are specifically destined to limit the 
competition. Second, industries in which technological change is important normally have elevated fixed 
costs. This implies that the average cost is decreasing to levels of quite elevated production costs – 
another characteristic which limits competition. Third, the industries that are characterized by rapid 
technological change are also those where the advantages of an experiment with new production 
techniques can lead to rapidly decreasing costs. Finally, because banks generally don´t finance research 
& development  thus making it difficult to raise funds for new and small companies. All of this makes  
adds to the difficulty of small companies to enter the market and to reduce the competition in the sense as 
defined by the basic model of competition”.    
 
 
 
 
 
2. Literature Review and Hypotheses 
 
 According to Besanko, Dranove, Schanley and Schaefer (2006) the expenses with research and 
development exceed 5% of the total sales in many companies and numerous sectors, citing as examples 
Intel, Microsoft, Pharmacia and GE.  According to them “...Research and Development involve 
significant invisibilities. The nature of scientific research and engineering suggest that there exists a 
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minimum size viable for a project of research and development just as for an R & D department“.   In 
other words, in the Research & Development activity there also occur significant scale economies. Even 
so,  Besanko, Dranove, Schanley and Schaefer (2006) highlight that despite the presence of a scale 
economy in Research & Development there is no way to conclude that there is a direct relation between 
size and innovation emphasizing that the economic theory and the empirical evidence  are too ambiguous 
to say that the large companies are more innovative than the small. The authors point out that, generally, 
large companies are more able to motivate their researchers.   
 
This same question was greatly discussed by Freeman and Soete (1997) whereby they were 
dedicated to study the relation between the size of companies and the appearance of innovations. Their 
conclusion is that it is not possible to generalize as there are  some aspects determining whether these 
innovations come from small companies or they come from large companies: These aspects are the 
industrial sector and the type and the history of the technology in question. For these the small company 
comes out better when we simply talk about inventions but when we want to transform the invention into 
something palpable for the market then the large company does better.    
 
Quijano (2007) points out numerous authors that defend the existence of the positive correlation 
between size of company and innovation. Among these, Schumpeter (1942) for whom the innovations are 
products of the long efforts of research, with the uncertain results at the beginning and which need strong 
investments, in such a way that only large companies with strong technical teams and solid and elevated 
cash flows are able to bank  them. Quijano also cites Davis (1979) for whom the large-sized firms are in a 
better position than the middle and small-sized ones to incorporate new process technologies because of 
scale,  technological indivisibility, management resources and  absorption capacities. But Quijano calls 
attention to the fact that there are sectors where the role of the small and medium-sized companies is 
relevant as far as the appearance of innovations. He exemplifies with the cases of software and 
biotechnology where the small companies have had an outstanding role.   
 
Sbragia (2006) cites a Fapesp ( a Brazilian agency destined to finance R&D projects ) study done 
in 2005 when  they  had  analyzed  the relation between the size of the company and sources of 
innovation and they  found that there is a greater diversity of the sources of innovation to the degree that 
size of the company increases and concluded that “... the greater the size of the company, the greater 
their capacity to access useful information coming from institutions (universities, research institutes, 
consulting companies, etc.) to use them in the process of innovation”.   
 
Arbix (2007) emphasizes that the process of innovation is a result of the growth of interactions 
between individuals, firms and other institutions that produce knowledge,  on  national and international 
levels. But he emphasizes that“... The fundamental agent of the process of innovation continues to be the 
company, especially the large one...”. 
 
Brito Cruz (2011, p13-15) calls attention to the role of the company, in general, in the production 
of technology, highlighting that if the place for Science and Education is the University, the place for 
Development and Technology is, par excellence, the company. He cites the case in the Unites States 
where in 2010 there were one million people working in R&D – Research & Development, being that 
80% of these same worked for companies and only 20% for universities or government research centers. 
Brito Cruz states that unfortunately this fact is not the reality in Brazil. In Brazil, in 2010, there were 125 
thousand people working in R&D, of which only 23% worked in companies. South Korea has a 
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population four times less than Brazil, but has a greater number of researchers: 160 thousand people and 
approximately 59% of them work for private companies.    
 
With these data in hand Brito Cruz (2011, p.6-9) referring to Brazil said that “contrary to what is 
imagined, technological innovation is created much more in the company than in the university. In Brazil 
there has lately been a tendency to attribute to the university the responsibility for the innovation that 
would make the company more competitive. This is a serious mistake and which, if taken seriously, could 
cause great damage to the Brazilian university system, taking it away from its specific mission, that of 
educating professionals and generating fundamental knowledge”.    
 
 The main hypothesis here is that  the production of innovations and technology is increasingly 
originating in large companies and consequently the countries that  are important producers of technology 
are the countries that are home to a greater number of very large-sized companies . This  hypothesis and  
respective findings  are  important because  they  can serve as  guidance for countries and governments to 
encourage the  formation of  large companies and conglomerates in order to increase their production of 
technology ,  mostly  in the case of Latin America where  this is an important issue. This region has a few 
powerful companies and, even worse, almost always performing in sectors that were important in the XIX 
century, but became irrelevant in this XXI century. Being a global player in industries such as drinks, 
cement, mining, agriculture, fish or steel is not bad, but it is not enough. 
 
 According to Michael Mandel of the Progressive Policy Institute today’s economy favors large 
companies over small ones for three reasons: 
1. Economic Growth is increasingly driven by big ecosystems such as the ones that cluster 
around Apples’ iPhone or Google’s Android operating system. These ecosystems need to be 
managed by a core company that has the scale and skills to provide technological leadership. 
2. Globalization puts more of a premium on size than ever before. To capture the fruits of 
innovation it is no longer enough to be a big company by American standards. You need to be able to 
stand up to emerging –world giants, many of which are backed by the state. 
3. Many of the most important challenges for innovators involve vast system, such as 
education and health care, or giant problems, such as global warming . To make a serious change to a 
complex system it is easier if you area a large company. 
 
 
 
 
3. Methodology 
 
With the intent of proving that the great inducer of R&D in the world is the large company we 
sought to do a statistical analysis that would establish the relation between the large companies and 
technological development in the respective nations where they are headquartered. We considered two 
indices that allowed us to evaluate one nation in terms of research and development; they are the number 
of patents registered in the United States, at USPTO and the expenditures in science and technology 
according to what was pointed out in the last report of 2012 Global R&D Funding Forecast according to 
Battelle/R&D Magazine. We obtained the respective values for approximately 30 nations. For these same 
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nations we verified the number of companies that each one of these countries had among the 500 largest 
companies in the world, according to those listed by Fortune  magazine- www.fortune.com.  In other 
words, what was done was a comparison of approximately 30 countries in terms of the number of large 
companies classified among the 500 largest of the world with the expenditures of the country in R&D and 
with the number of patents deposited  at USPTO  by the country.  
 
 Through analyzing the relations that usually appear annually about the biggest companies in the 
world, we note that even the biggest Latin American companies can´t be considered expressive and active 
in the areas where the most important technological developments occur.  This was clear, for example, in 
the 2011 report of the North American consulting firm BoozCo (old BoozAllen) where they investigated 
the information referring to the year 2010, of the 1,000 companies in the world that most invested in 
R&D and where they state that there are only 5 Latin American companies - Petrobrás, Vale, CPFL, 
Totvs e Embraer, by the way, these are all Brazilian. Undoubtedly, this causes concern: Despite the fact 
that the GDP of the region corresponds to 7% of the world GDP only 0.5%, of those 1,000 companies 
mentioned in the report are from Latin America.   
 
The same gravity could be noted when one examines the Forbes Year 2010 list – www.forbes.com  - 
which present the 2000 largest companies in the world. There we note that only 76 companies are from 
Latin America, in other words, 3.8% of the report. The biggest reason or concern is not so much the 
number, which is very small, but the fact that only Embraer can be considered as high technology. In 
other words, almost all of the Latin American companies that are amongst the 2000 biggest are from 
sectors such as retail, mining, food and commodities where the technological component is very low. 
 
 
    
 
4. Analyzing  the data  
 
The table below is the result  of this study. Finally, we calculated the coefficient of the linear 
correlation among the various columns and we verified a very high value. So, the correlation between the 
number of companies of each country and the respective expenditure in Research & Development 
reached 97 %. The correlation between the number of large companies against the number of patents in 
each country reached 90 % and finally the correlation between expenditures in R&D in each country 
against the number of patents presented a correlation of 93.0%. In other words, the conclusion that we can 
infer is that there exists a strong correlation among the 3 sets of data which brings us to believe that the 
more large companies existing in a given country the more that country will spend on R&D and, likewise, 
the greater the number of patents registered at USPTO.   
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TABLE 1- RELATION AMONG THE NUMBER OF LARGE COMPANIES AND 
EXPENDITURES IN R&D AND THE NUMBER OF PATENTS PER COUNTRY.  
               
COUNTRY LARGE COMPANIES 
AMONG THE 500 
LARGEST 
EXPENDITURES 
WITH  R&D  in US$ 
billion 
NUMBER OF 
REGISTERED 
PATENTS  IN USPTO 
Australia 8 20.6 1919 
Austria 1 9.6 753 
Belgium 5 8.2 802 
Brazil 7 27.5 215 
Canada  11 27.0 5012 
China 61 174.9 3174 
Denmark 2 6.4 728 
Finland 1 7.5 951 
France 35 49.2 4531 
Germany 34 87.9 11920 
Great Britain 30 40.7 4307 
Holland 12 13.1 1743 
India 8 38.0 1234 
Ireland 2 3.1 304 
Italy 10 23.7 1885 
Japan 68 152.1 46139 
Malaysia 1 3.1 161 
Mexico 3 6.3 90 
Norway 1 4.9 366 
Poland 1 5.5 57 
Russia 7 24.9 298 
Singapore 2 8.2 647 
South Korea 14 52.7 12262 
Spain 9 19.7 469 
Sweden 3 13.7 1711 
Switzerland 15 10.1 1663 
Thailand 1 0.73 53 
Turkey 1 9.4 41 
United States 133 427.2 108626 
Total                 486       1276,0 211865 
 
 
 
All these figures bring us to conclude that the large company is truly important in the production 
of technology. And here is one of the main problems of Latin America which is the lack of an expressive 
number of large companies. As when we analyze the ranking of the largest companies in the world we 
verify that the presence of Latin America is very small indeed. 
In table 1 we have eliminated Venezuela and Colombia, two Latin American Countries because 
we  couldn’t get the figures related to their expenditure in R&D but these countries  have 2 companies 
among the 500 of Fortune . So in total Latin America has 12 companies in that list which are: 
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Brazil – 7 companies : Petrobrás (Oil) , Vale (mining) , Banco do Brasil, Bradesco and Itau ( 
banks ) , JBS (foods)  and Ultra  (chemical). 
México – 3 companies  : America Movil (telco ), CFE (utilities) and  Pemex ( oil) 
Colombia  - 1 company : Ecopetrol (oil) 
Venezuela – 1 company : PDVSA (oil) 
 
There are only 12 companies among the 500 largest which signifies 2,4 %, and it is a very small 
number to infer where the  R&D production in Latin America would be.  
 
Upon examining more closely that list from Fortune and its  twelve  Latin American companies, 
we can verify that there is a majority of Financial Groups – Bradesco, Itaú and Banco do Brasil, all in 
Brazil and also important operators of Public Services – America Movil and CFE  in the area of 
telecommunications and electrical energy , both of them Mexican. On the list are 4 companies in the area 
of Petroleum  -  Pemex, Petrobrás,Ecopetrol and PDVSA,   one in the area of Mining, the Brazilian Vale 
and finally one Brazilian company, JBS in the food industry and other – Ultra- in the chemical sector . 
The main verification is that none of the largest companies of Latin America is in industries that are 
important producers of technology like pharmaceutical, automotive, electronic or information technology. 
 
 
 
5. Conclusions  and findings 
 
As we have seen the lack of large companies originated in the region is an important issue for 
Latin America. With more than   600 million inhabitants representing 9 % of the world population  but  
less than 2.5% of the large global companies are from the region .  
 
Latin America is very rich in natural resources and, generally, its labor is cheap and these are the 
main ingredients that feed the large companies originating in the region, with rare exceptions. This 
continent holds some large powerful companies, but almost always in sectors that were important in the 
XIX century and stopped being relevant in this XXI century. Being a global actor in sectors like drinks, 
cement, mining, agriculture, fishing or steel is not all bad, but it is not enough.  The more advanced 
countries present companies in the sectors that today dominate the world economy such as telephony, 
software, hardware, medical equipment or the pharmaceutical industry. In other words, we could say that 
even the large Latin American companies, generally, are out of the sectors of high technology, with rare 
exceptions such as the Brazilian Embraer or the Mexican Mabe. In general the large Latin American 
Companies can have size and projection, to perform in the international market but  they are located  in 
sectors of low or little technology, and  in the majority of the cases producing commodities. Brazilian 
Petrobras (oil) and Mexican  Cemex (cement ) are excellent examples.     
 
It is evident that no nation can survive with dignity exporting only their agricultural commodities 
and minerals to pay, for example, for the importation of pharmaceuticals or computers, as is the rule 
today in almost all the countries in Latin America. Increasingly, the wealth of the natural resources of the 
region is being consumed like currency, instead of being, at least, administered as a basis for sustainable 
development. Basing development on raw materials is never the solution. Meanwhile the region can´t 
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become an important producer of innovations and technology it won´t be possible to reach a real and 
sustainable development. 
 
 The most  important  implication for managers  and researchers from Latin America is that it is 
mandatory  for the region to pay more attention  to the subjects related to  create incentives and 
mechanisms  that will make the local large  companies  invest more in R&D- Research and Development. 
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